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Introduction
Somatic cell count (SCC) is the body's natural defense system and a measure of the white blood cell count in milk (ACATINCĂI et al., 2008 , 201-500 ×10 3 and >500×10 3 cells /mL. To evaluate by calving season, four groups were formed: 1 = autumn (September to November); 2 = winter (December to February); 3 = spring (March to May); 4 = summer (June to August).
The following linear model was used to examine the influence of parity, stage of lactation and calving season on SCC, TDMY, fat content, SNF, protein content and lactose:
Y ijkl = μ + A i + B j + C k + ε ijkl where Y ijkl is the observation value, μ is the overall mean, A i is effect of parity (i = 1, 2, 3) B j is effect of lactation stage (j = 30 ± 15, 60 ± 15, 90 ± 15, 120 ± 15, 150 ± 15, 210 ± 15, 270 ± 15) C k is effect of calving season (k = autumn, winter, spring, summer) ɛ ijkl is random error.
Data were analyzed using the general linear model (GLM) procedure of SPSS 13.0 for Windows. The means were compared with Duncan's multiple range test.
results and discussion
As seen from Table 1 , the effect of parity on TDMY was significantly important (P<0.05). The highest TDMY was determined in the third parity, and the lowest in the first parity (P<0.05). In other words, TDMY tended to increase with advancing parity (Table 1) . ERDEM et al. (2010) and CINAR et al. (2015) found similar results and concluded that the effect of parity on milk yield was significantly important. YOON et al. (2004) reported that milk yield was lower (P<0.01) in the first parity than other parities.
Increasing TDMY with later parity may be explained by the advancing ages of the cows (ERDEM et al., 2010) . Log 10 SCC related to the parity of the cows in the present study (P<0.05). Significantly higher log 10 SCC (P<0.05) was observed in third parity compared with first and second parities. Log 10 SCC increased with advancing parity and this result agrees with previous reports (ERDEM et al., 2007; KUL and ERDEM, 2008; NASR and EL-TARABANY, 2017) . Unlike the report of SEVI et al. (2000) , parity had no significant effect on SCC. Despite some opposing research, most research results clearly indicate that the rise in SCC with the progressive aging of cows is attributable to a higher incidence of permanent glandular impairment from retreated infections (NASR and EL-TARABANY, 2017) .
As can be understood from Table 1 , fat content increased in the second parity, but declined in the third parity (P<0.05). The highest SNF, protein content and lactose were found in the first and second parity than the third parity (P<0.05). Similar conclusions were reached by CINAR et al. (2015) , who documented that the effect of parity on protein content and lactose was significantly important (P<0.01). MARTIN et al. (2006) reported that milk fat content was relatively higher in the first lactation and decreased thereafter. This finding is disagreement with the findings of GURMESA and MELAKU (2012) who mentioned that the fat, protein, SNF and lactose contents of milk were similar in primiparous and multiparous cows. As seen from Table 1 , the milk components in the third lactation decreased with increasing milk yield in general.
The effect of stage of lactation on TDMY is shown in Table 2 . The highest TDMY was determined in the first two months of lactation and it decreased linearly with following lactations (P<0.05). Similar results were determined by ERDEM et al. (2010) and ATASEVER and STÁDNÍK (2015) . However, GURMESA and MELAKU (2012) declared that the highest yield was recorded in mid stage and the lowest in late stage lactation. This could be due to the dilution effect of increased milk yield during early lactation and declines in milk yield during mid and late lactation. These variations could correspond to the level of negative energy balance during the inital period of lactation (DUCHÁCEK et al., 2014) . This agrees with previous research reporting that a gradually E. Kul et al.: Effects of somatic cell count on milk yield and milk composition decline could be seen in mean TDMY related to lactation persistency (ERDEM et al., 2010) . As seen in Table 2 , log 10 SCC increased gradually until the end of lactation, while it was the lowest in the first month of lactation (P<0.05). YOON et al. (2004) reported that lower SCC was determined in the early and middle periods of lactation. The results obtained in the study were different to other study (ERDEM et al., 2010; ATASEVER and STÁDNÍK, 2015) which reported that the effect of lactation on SCC was not significant. IKONEN et al. (2004) demonstrated that SCC was high at the beginning of the lactation period, then decreased steadily and dropped to minimal level at the second month, but increased thereafter, thus reaching its maximum level at the end of lactation. The increase in milk SCC towards the end of lactation may be attributed to the higher prevalence of mastitis, normal involution of the udder and decreased milk production, which causes less dilution of the milk leucocytes (OSTENSSON, 1993) .
The effects of stage of lactation on fat content, SNF, protein content and lactose were also statistically important (P<0.05). In the present study, fat in milk did not differ until five months of lactation, then it increased linearly to the end of lactation (Table 2) . However, this finding disagrees with the report of BOHMANOVA et al. (2009) , who reported that milk fat content was the lowest especially in the late lactation period. A reasonable explanation is the low fat percentage in the early days of lactation results in the highest DMY during this period.
The results of this study indicate that protein content, lactose and SNF were lower in the second month of lactation and increased gradually with the advancing stages of lactation, and this difference was statistically important (P<0.05). This finding disagreed with the results of GURMESA and MELAKU (2012) who reported that lactation stage had no significant effect on milk composition. The decrease in fat and protein percentage in the peak period could be explained by the antagonist relationship between milk yield and the dry matter ratio of milk, as well as by the negative energy balance during the post-partum period (ATASEVER and STÁDNÍK, 2015) . SOBCZUK-SZUL et al. (2015) stressed that the lowest protein and fat content and the highest yield were typical of milk from early stage of lactation. In this study, the milk yield increased in early lactation, however, milk components decreased. This case may be explained by the antagonistic relationships between milk yield and milk solids (FEDAKU et al., 2005) . As seen from Table 3 , the significant effect of calving season on TDMY (P<0.05) was in agreement with the study results of RAJČEVIČ et al. (2003) and YOON et al. (2004) . The lowest TDMY was found in cows calving in the summer, but the highest in cows calving in the spring. In parallel with these findings, CATILLO et al. (2002) reported that the lowest milk production level was determined from cows calved in the summer. EL-TAHAWY and EL-FAR (2010) reported that milk yield was highest in the autumn and winter. YOON et al. (2004) emphasized that a reduced rate of metabolism, decreased dry matter and nutrient intake, and altered water metabolism all occur in response to heat stress. Unfortunately, responses to heat stress often have negative effects on the physiology of the cow and on milk yield (KOÇ, 2011) .
Log 10 SCC was significantly affected by calving season (P<0.05). The highest log 10 SCC (P<0.05) was observed in winter and the lowest in cows calving in the spring (Table 3 ). This was in agreement with many other studies (RAJČEVIČ et al., 2003; BERTOCCHI et al., 2014) . The highest SCC during autumn and winter was previously determined by EL-TAHAWY and EL-FAR (2010) . In our study, SCC was much higher during the colder seasons because the cows were indoors during the winter. Contrary to our findings, some authors reported higher SCC in milk in the summer season (ERDEM et al., 2007; NAJAFI et al., 2009) .
As seen from Table 3 , the calving season significantly (P<0.05) affected all milk composition parameters (P<0.05). Milk fat, protein and SNF in cows calving in spring were lower compared to other seasons. Moreover, lactose was lowest in cows calving in the spring and summer compared to those that calved in the autumn and winter (Table  3) . GENCUROVA and HANU (1997) reported that the highest fat content in milk was determined in winter. The content of fat, protein and lactose could be influenced by the different food regimes in the summer and winter, besides the climate conditions (RAJČEVIČ et al., 2003) . In the present study, the low milk components in the spring may be explained by the high milk yield in the spring season.
Changes to the milk components according to SCS thresholds are shown in Table 4 . The effect of SCC on TDMY was significantly important (P<0.05). The results showed that SCC was negatively correlated with TDMY. Milk yield decreased in milk with SCC of 201-500×10 3 cells/mL, especially the highest milk yield losses were determined in milk with SCC >500×10 3 cells/mL (Table 4) . These results are largely consistent with findings reported by other authors. MILLOGO et al. (2009) reported that high SCC led to lower milk yield. In the study by CINAR et al. (2015) , milk yield decreased when the SCC increased. Unlike the current study, ERDEM et al. (2010) reported that the effect of SCC level on TDMY was not statically important. 3 ); N -number of sample; TDMY-test day milk yield; SNF-solids-notfat;
a-c -differences between different superscript in the same column is significant (P<0.05)
High SCC was associated with decreased fat content (P<0.05). Table 4 shows that fat content decreased to the lowest percentage with elevated SCC (SCC >500×10 3 cells/ mL). NAJAFI et al. (2009) demonstrated that the fat content of the milk decreased with increased SCC. The results in the present investigation were different than the results of MILLOGO et al. (2009) , who determined that fat content was higher in samples with SCC <200×10
3 cells/mL than samples with SCC >200×10 3 cells/mL. Nevertheless, some authors found no significant reduction in fat when correlated with increased SCC (MOSLEHISHAD et al., 2010; CINAR et al., 2015) . Elevation of SCC significantly changed the fat content in the present study (P<0.05). This could be explained by the decrease in fat synthesis by the epithelial cells of the mammary glands (FERNANDES et al., 2004) .
The lowest milk protein and SNF in the present study were determined in milk with SCC >500×10 3 cells/mL (Table 4) . In other words, higher SCC caused a marked decline in the content of protein of milk and SNF. The present results agree with those of CINAR et al. (2015) , who found that SCC had a negatively and statically important effect on milk protein (P<0.01). Consistent with our findings, JAEGGI et al. (2003) reported that the milk protein was the lowest in milk with the highest SCC, disagreeing with the findings of ALBENZIO et al. (2005) . According to GUO et al. (2010) , decreases in protein content in cows responding to infection are mainly associated with the serum protein fraction. RAMOS et al. (2015) stressed that there was a higher proteolytic activity associated with high SCC. Therefore, casein synthesis during mastitis was usually reduced (RAMOS et al., 2015) . Lactose is the main determinant of milk volume and displays disorders in secretory tissues (GURMESA and MELAKU, 2012) . Low lactose content shows metabolic and functional disorders in the udder tissues (RAJČEVIČ et al., 2003) . Similarly, SOBCZUK-SZUL et al. (2015) determined that lactose content decreased with increasing SCC in milk. The lowest lactose in the present study was determined in milk with SCC >500×10 3 cells/mL (Table 4) . RAMOS et al. (2015) reported that inflammation of mammary glands results in a reduction in lactose synthesis. This is because the glandular edema makes it difficult for glucose to reach the udder gland (GARCIA et al., 2015) . As seen in Table  4 , SNF decreased with elevated SCC, and the lowest SNF was determined in milk with SCC >500×10 3 cells/mL (P<0.05). MOSLEHISHAD et al. (2010) found similar results regarding the relationships between high SCC and SNF. Higher SCC can cause higher enzymatic activity of proteinases, such as plasmin, lower synthetic ability of the mammary glands, and an increase in barrier permeability in mastitis milk, consequently lower quality milk (MOSLEHISHAD et al., 2010) .
Conclusion
The results of this study indicate that parity, stage of lactation and calving season significantly (P<0.05) affected TDMY, log 10 SCC, fat, SNF, protein and lactose. The results obtained showed that elevated SCC negatively affected milk yield and milk composition parameters. Moreover, milk production markedly declined in cows with higher SCC (>500×10 3 cells/mL). In conclusion, the lowest milk yield and milk composition were observed in milk when SCC was more than 500×10 3 cells/mL, and it is suggested that monthly control of SCC may be effective for improving milk production and milk quality in Holstein cows.
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